To prepare tissues for analysis of NAD', NADH, NADPI, and NADPH, common practice is to freeze samples in liquid nitrogen, often followed by freeze-drying, before Nicotinamide adenine dinucleotide coenzymes are involved in functions of about 200 dehydrogenases (9). To extract these nucleotides for quantitative analysis, liquid N2 is usually used to arrest enzyme activity (1, 3, 6-9), sometimes followed by freezedrying (6-8 
Nicotinamide adenine dinucleotide coenzymes are involved in functions of about 200 dehydrogenases (9) . To extract these nucleotides for quantitative analysis, liquid N2 is usually used to arrest enzyme activity (1, 3, (6) (7) (8) (9) , sometimes followed by freezedrying (6) (7) (8) . While preparing cucumber cotyledons for analysis of nicotinamide coenzyme levels, we observed that immediate extraction of fresh tissues gave higher yields ofNADH, NADPH, and total nucleotides than cotyledons first frozen in liquid N2. This paper reports results of more detailed studies comparing various sample preparation methods with a direct homogenization procedure.
MATERIALS AND METHODS Chemicals. All of the following chemicals and enzymes were purchased from Sigma: bicine buffer, glucose 6-P (disodium salt), PES3, MTT, alcohol dehydrogenase, glucose 6 3 .0 ml of 0.2 N NaOH were used. Each homogenate was made to 10 ml with the respective HCl or NaOH solution, heated in a boiling water bath for 5 min, cooled in an ice bath, then centrifuged at 14,000g at 0 to 4°C for 10 min. Supernatant solutions were transferred to separate tubes and kept on ice for coenzyme assay.
Assay of Coenzymes. Enzyme cycling assays were employed with MTT as the terminal electron acceptor. Procedures for these assays were described by Matsumura and Miyachi (6) . A cycling mixtube of MTT, PES catalyst, ethanol and alcohol dehydrogenase was used to determine LAD and NADH; for NADP+ and NADPH, glucose-6-P and glucose-6-P dehydrogenase replaced ethanol and alcohnl dehydrofenase. 
This work ples either before grinding or before assay were high (Table I) and close to those obtained by MUTO et al. (7) . Levels of all four coenzymes in cucumber cotyledons were also similar to those other investigators obtained from various plant materials (Table  II) . Effects of Sample Preparation on Coenzyme Levels. The highest total amount of coenzymes was obtained from fresh cotyledons (Table III) . In either liquid N2 or samples frozen at -20C the levels oftotal coenzymes were about 10% lower. Freeze-dried samples apparently lost even more total coenzymes (about 40%). Generally, NAD+ levels were relatively similar in all samples, except that two out of three experiments with freeze-dried samples gave NAD+ levels much lower than the other and with large standard deviations. In contrast, NADH levels of all three preparations were much lower (40-50%) than that of the freshly ground samples. This loss of NADH cannot be attributed only to its oxidation to NAD+, because amounts of the latter were not increased. This conclusion is supported by the observation that the sums of NAD' and NADH from all three pretreatment methods were even lower than the sum from freshly ground cotyledons. However, oxidation of NADPH to NADP+ might have occurred in prefrozen samples, because the levels of NADPH were decreased as much as three-fourths and the levels of NADP+ were even increased.
Although it was not surprising that substantial losses of certain coenzymes occurred after slow freezing to -20°C, it is difficult to explain losses with either treatment involving liquid N2. Lowry 
